Worm watching: imaging nervous system structure and function in Caenorhabditis elegans.
Caenorhabditis elegans has become a model system of choice for optical approaches to cellular biology largely due to its extraordinary combination of transparency, well-defined anatomy, rapid generation time, and simple genetics. In particular, studies in nervous system development and function have benefited tremendously since C. elegans was first examined under the microscope. After the introduction of green fluorescent protein as a means of following gene expression and protein localization in living animals, a variety of optical approaches have been developed for probing and perturbing neuronal activity. Microfluidic technologies have opened new possibilities for high-resolution imaging during behavior. Femtosecond pulsed lasers allow for precise severing of individual processes in the living animal. This chapter will cover some recent methodological advances in imaging worm neurons as well as some of the many biological details of the worm nervous system revealed by these new optical approaches. Advantages and limitations of these methods will be discussed in this chapter.